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ITCO pin splice tools permit “grinding down” 

to a new edge far beyond the point where 
conventional tools would have to be scrapped. This 
is because perfect adjustment, positive clamping, 
and adequate support are independent of tool 
length. Thus tool life is lengthened and production 
costs sharply reduced. 


The pin splice mounting method combines the advan- 
tages of both the dovetail and dowel methods, 

yet retains none of their disadvantages. As | 
tools are ground down, “used” stock is replaced 

with filler blocks. Breakage is ended by 
eliminating the sharp corners of conventional 
dovetail tools. 


Grinding back the rake always restores cor- | 
rect cutter form. Thus it is possible to com- 

bine normally separate cutters in a single 
tool. On the other hand the design of MITCO | pin 
splice tools permits their use in even the simplest 
form of lathe tool holders. 


A folder describing and illustrating these cock in 
more detail is available for mailing on request. 
‘Ask for a copy. 
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MITCO 


PIN SPLICE 


AND A NEW MOUNTING 
METHOD 


(Right) MITCO Pin 
Splice Tools being 
used for turning, form- 
ing and cheeking a 
crankshaft journal. 


(Left) Simple forming tool, showing 
clamping, filler block and support. 


(Right) Complete set- 
upforrough and finish 
turning, cheeking and 
forming. Block at left 
for back of lathe. 
Foreground shows fil- 
ler blocks and individ- 
val tools. 
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FEWER SEPARATE TOOLS 
LLTHE END OF BREAKAGE 

MICHIGAN TOOL COMPANY « DETROIT, MICHIGAN 


@ Not only cutting speed, but safe cutting speed 
plays a large part in your small tool satisfaction. The 
ability of Morse Tools to maintain high cutting speeds 


safely and economically is one of the reasons why pro- 
duction and shop men everywhere say “there is a 
difference.” 


What assures this difference in Morse Tools? Years 
of experience in the making of precision cutting tools 
put one extra value behind the Morse trade mark. 
Another results from carefully controlled hardening, 
another from exceptional accuracy in grinding. Step- 
by-step inspection adds its part. 


Next time you hear someone say that all leading 
metal-removing tools are alike, tell him to try Morse 
Tools. Tell him it will be worth his while in lower 
costs and better work to prove to himself ‘there is 
a difference.” 


“TAPER PINS-SOCKETS “SLEEVES 


A conveniently located Morse Dis- 
tributor assures prompt service. 


TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD... MASS., U.S. A. 


aN 


New York Store: 130 Lafayette St. 4 Chicago Store: 570 West Randolph St 
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INGERSOLL LOCK 
Hollow 


A Real Heavy Duty Adjustable and Renew- 
able Hollow Milling Tool. 


Ingersoll Zee Lock Cutter Blades are posi- 
tively locked into a forged and heat treated 
alloy steel housing. The serrations are 
broached so that by reinserting the blade 
in the succeeding position, the blades may 
be moved inwardly a few thousandths and 
the cutter resized. 


Body of Tool ground to size for piloting. 
Or furnished with piloting arbor or shell 
type for use on separate arbor. 


Furnished with blades of plain or super 
high speed steel, J Metal Stellite or Cem- 
ented Carbide. 


A Combination boring and hollow mill- 
ing tool. 


Only the narrow annular groove is re- 
duced to chips effecting considerable sav- 
ing in time and cutter cost. 


Special Adjustable Serrated Blades are 
fitted into a forged and heat treated alloy 
steel housing. The blades are adjustable 
for wear and renewable when worn. 
Ground to distribute cut. Body relieved 
for maximum chip clearance. Made with 
plain body with shank as shown. Or with 
piloting body or with tapered hole for 
separate pilot or drill, or of shell type for 
use with separate arbor. 


Send Ingersoll your tool engineering problems for free tool design information. 
You will find the Ingersoll Cutter Catalog full of data in regard to the use of 
all types of inserted blade cutters. Free on request. 
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_THE INGERSOLL MILLING MACHINE CO., ROCKFORD, ILLINOIS, U.S. A. 
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The Barber-Colman Type A Hobbing Machine, 
shown at left, was received favorably by Industry 
when first placed on the market. That this popu- 


larity continues is indicated by the fact that we 
shipped nearly 100 Type A Hobbing Machines in 
1935. While the majority of these went to the auto- 
mobile and tractor industries for high-production 
work, a substantial number were delivered to other 
kinds of plants for broader applications. Industrial 
executives desiring lower costs and higher produc- 


tion on work that is now being hobbed, or which 


: can be hobbed, are invited to investigate our Type 
~~ A Hobbing Machine. 


* TAPER SPLINES—AND TYPE T HOBBING MACHINE 


The taper spline presents a stronger, more reliable, 
more durable method of mounting machine mem- 
bers on shaft ends. Our new Type T Hobbing 
Machine, for taper splines and all other hobbing 
work, is growing rapidly in popularity. For testing 
in your own product, we will hob a taper spline 
02 one of your shafts, and broach its mating part, 
without charge. Write, today, for list of hobs we 


have in stock for this purpose. 


BARBER 


Barber-Colman Hobbing service is complete. It in- ee = 
cludes Hobbing Machines in a variety of sizes and a ae 
types; Hobs, standard or special, with ground or un- 

ground contours; Engineering and Inspection Services 

that assure maximum efficiency and economy. Write, 

today, for details. 


BARBER-COLMAN COMPANY 


General Offices and Plant ROCKFORD, ILLINOIS, U.S.A. 
Detroit Representatives HODGES MACHINERY CO., 544 New Center Building 
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NORTON COMPANY 


Worcester, Mass 


New York Chicago Detroit 
Cleveland Hartford 
London 


M-350A 
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The No. 2 Universal 
Tool and Cutter Grinder 


NEW universal tool and cutter grinder—the 

No. 2—which swings 12” and takes 28” be- 
tween centers. Its universal work head takes 
3%” per foot and B & § tapers; mounts a face 
plate, three jaw chuck or face chuck ; swivels and 
can be set at any angle in both vertical and hori- 
zontal planes; has separate graduations for set- 
ting clearance angles. Cylindrical, internal and 
surface operations are all performed with equal 
ease. And perhaps the outstanding feature of all 
is the ability to traverse the table by power— 
hydraulically. 


| 


Mention The Tool Engineer to advertisers 


64 
| 
7 — 
> 


The 


Tool 


Trademark 
in U.S. Pat. Off 


gineer 


Official Publication of the AMERICAN SOCIETY OF TOOL ENGINEERS 


Vol. IV. 


FEBRUARY, 1936 No. 10 


AMERICAN SOCIETY OF TOOL ENGINEERS 


R. M. Lippard, President 
Ford R. Lamb, First Vice President B. L. Diamond, Treasurer 
W. M. Gray, Second Vice President A. M. Sargent, Secretary 


Board of Directors—1935-36 


Ed. M. Beyma Otto W. Franke 


R. M. Lippard 


Roy T. Bramson F. M. Gertiser Earl Lowe 

c. R. Brunner J. B. Giern W. C. Maier 
T. B. Carpenter W. M. Gray W. L. Newton 
Frank Crone E. A. Harper A. M. Sargent 
E. R. De Luiz W. A. Hart F. A. Shuler 
B. L. Diamond E. C. Herman J. A. Siegel 
R. H. Farmer O. B. Jones W. H. Smila 


B. C. Fleming 
W. J. Fors 


Ford R. Lamb 
J. P. Lannen 


Walter Wagner 
H. H. Wilbraham 


Dave Forsman Robert Lindgren Oo. W. Winter 
Chairmen of Committees 
Nominating Meetings Editorial 
B. L. Diamond T. B. Carpenter W. A. Hart 
New Chapters Industrial Relations Publicity 
Roy T. Bramson W. C. Maier Dave Forsman 


Membership Standards 
Robert Lindgren W. H. Smila 


Entertainment 
J. A. Siegel 


Constitution and By-Laws 
Walter Wagner 


T. B. Carpenter, Chairman, Detroit Chapter 
H. D. Hiatt, Chairman, Racine Chapter 
R. A. Fintz, Chairman, Cleveland Chapter 


Application blanks and information pertaining to member- 
ship in the American Society of Tool Engineers may be had 
by addressing The Tool Engineer, 2842 W. Grand Boulevard, 
Detroit, Michigan, or the Secretary’s office, 31 Melbourne 
Ave. Detroit, Michigan. Dues are $5 iinitiation fee, $6 per 
year for senior grade membership and $3 per year for junior 
grade membership. Junior membership initiation fee $2. 


The Tool Engineer is published on the first Thursday of each 
month. It is the official publication of the American Society 
of Tool Engineers, Incorporated. The membership of the 
Society and readers of this publication are practical manu- 
facturing executives such as master mechanics, works man- 
agers, tool engineers, tool designers and others who are 
responsible for production in mass manufacturing plants through- 
the nation and in some foreign countries. 


Owing to the nature of the American Society of Tool En- 
gineers organization, it cannot, nor can the publishers be 
responsible for statements appearing in this publication 
either as papers presented at its meetings or the discussion 
of such papers printed herein. 


Published by 
THE BRAMSON PUBLISHING CO. 
2842 W. Grand Boulevard MAdison 17553 Detroit, Michigan 
Roy T. Bramson, Publisher and Editor 
Advertising Offices 


Cleveland, Ohio New York City Providence, R. I. 
216 Union Bldg. Room 122230 Rockfeller Plaza 4 Weybosset Street 
Cherry 5473 Circle 17-6672 Gaspee 1566 


Copyrighted, 1935, by The Bramson Publishing Company. Printed in 
the United States of America. 


Principal Features 
in 


This Issue 


Page 
ASTE. Compter Mettings 9 
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HAVE WE YOUR CORRECT ADDRESS ? 


Readers of The Tool Engincer are urged to return 
the blank below properly filled out so that each 
issue will reach them promptly. 


Return to The Tool Engineer, 2842 W. Grand 
Blvd., Detroit, Michigan. 
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Stationary single 
acting and double 
acting types. Im- 
proved ‘‘Leak- 
Proof’’ construc- 
tion with piston 
seal adjustable 
from eatitbe the cylind r. A style and size 
for every use, for air pressures to 150 lbs. 


* AIR CONTROL VALVES 


‘‘Pack Less’’ 
bronze disc type, 
ground and lap- 
ped for perfect 
seal and long life 
without mainte- 
nance. A simple 
and dependable pe valve, built in 3- 
way onlbum types, hand or foot operated. 


* REGULATING VALVES 


Accurate, sensitive pis- 
ton type pressure regu- 
lating valves for com- 
pressed air and hydraulic 
services at pressures up 
to 250 lbs./sq. in. Im- 
proved design, finest 
construction. 


* ARBOR PRESSES 


Air operated presses, 600 to 
60,000 lbs. capacity, with many 
exclusive Hannifin features of 
construction. 68 models to choose 
from, literally a style and size 
for hundreds of customary needs. 


* AIR CHUCKS 


With exclusive Hannifin 
operating mechanism, sim- 
ple and durable. For turret 
lathe, drill press, boring mill, 
and other applications, all 
sizes and styles for internal 
or external chucking. 


Many stand- 
ard and spe- 
cial styles for 
milling ma- 
chine, drill 
press, and as- 
sembling oper- 
ations. Provide rigid clamping and high- 
speed operation for production jobs. 


PNEUMATIC AND HYDRAULIC 
PRODUCTION TOOL EQUIPMENT 


* EXPANDING MANDRELS 


Air operated, im- 
proved Hannifin 
design with “Leak 
Proof’’ operating 
cylinder. Many 
standard types and 
sizes. Special styles 
designed to suit individual production 
needs, upon receipt of specifications. 


* ROTATING AIR CYLINDERS 


Double acting, for chuck 
operation. ‘Leak Proof’’ 
piston seal construction, 
adjustable from outside 
the cylinder. Maximum 
power, free movement, 
least air consumption, 
and sustained efficiency. 


* a, CYLINDERS 
=) Double acting 
types for high- 
pressure ser- 
vices. No tie- 
rods. Universal 
end caps may 
be turned to 
bring inlet port at top, bottom or side. 
Improved piston ring seal. Many types. 


* HYDRAULIC PRESSES 


Two, three, four column and open 
gap styles, and special designs 
of capacity and specifications to 
suit individual requirements. 
Simple, effective designs for fast 
production. 


* HYDRAULIC PUMP UNITS 


Self-contained hydraulic pump 
and automatic control units for 
individual power for hydraulic 
equipment. Compact, economi- 
cal assemblies which simplify in- 
stallation and operation. 


Either portable or stationary high 
speed hydraulic units, with power 
units or for operation from cen- 
tral hydraulic system. Designed 
to suit production riveting op- 
erations—light or heavy work. 


* SPECIAL PRESSES 


Both hydraulic and air operated 
platen presses, and other types 
for plastic moulding, rubber 
moulding, straightening, testing, 
forming, and other modern manu- 
facturing operations. 


* PRODUCTION UNITS 


Both hydraulic and air oper- 
ated special manufacturing 
equipment designed to simplify 
and speed up standard oper- 
ations. Recommendations given 
upon receipt of specifications. 


* SPECIAL CONTROLS 


Hannifin electri- 
cally operated air 
control valves, 
and other special 
control equip- 
ment, including 
high-pressure 
pump and valve units for operation of 
standard or special hydraulic machinery. 


* SEND FOR NEW BULLETINS 


Standard Hannifin equip- 
ment is described in Valve 
Bulletin No. 34, Hydraulic 
Cylinder Bulletin 35, Air 
Operated Press Bulletin 36, 
B Air Chuck Bulletin No. 37. 
Send for copies, or consult 
Hannifin engineers for specific recom- 
mendations on standard or special air 
or hydraulic production tool equipment. 


MADE EASY 


HANNIFIN MANUFACTURING COMPANY 


621-631 SOUTH KOLMAR AVENUE, CHICAGO, ILLINOIS * ENGINEERS 
DESIGNERS* MANUFACTURERS ¢ Pneumatic and Hydraulic Production Tool Equipment 


Detroit Office: Hayward Building, 4829 Woodward Avenue, Telephone Columbus 4949. 
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R. A. Bean, Manager 
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FEBRUARY CHAPTER MEETINGS 


CLEVELAND 


THURSDAY, FEBRUARY 13, 1936—8 P. M. 


at 


CLEVELAND ENGINEERING SOCIETY, HANNA BUILDING 


Technical Session 


Speaker 
Mr. E. W. P. Smith 


Consulting Engineer, Lincoln Electric Company 


A lecture on Welding of Built Up Jigs, Fixtures and Tools with a brief history of welding 
and its origins This lecture will be a stereopticon lecture and should be of great value to all 
Tool Engineers and designers. Mr. Smith has made welding his life study and is a graduate 
of Colorado College. 

All production engineers, superintendents and foremen, also guests of Tool Engineers are 
invited. 

Watch for the March issue of The Tool Engineer. A speaker from the Cincinnati Milling 
Machine Company will be with us on March 12th. This wll be a stereopticon lecture on design- 


ing milling fixtures with cutting speeds and feeds. The name of the speaker will be announced 
in the next issue. 


DETROIT 


THURSDAY, FEBRUARY 13, 1936 


at 


HOTEL FORT SHELBY 
Dinner 6:30 P. M.* 
Technical Session 8:00 P. M. 


Speaker: A. H. (Jack) Frost 


Chief Automotive Engineer 
(White Star Division) Socony Vacuum Oil Company 


Subject: Modern Automotive Lubrication and Maintenance 


Mr. Frost’s lecture will give some of the results of recent developments in lubrication and 
maintenance of modern bearings and fits as affecting design. He will be assisted by Mr. C. D. 
Freeburn, Industrial Lubrication Engineer, who will be pleased to answer any questions relative 
to industrial coolants, cutting compounds and oils. 


*Entertainment including an unusual motion picture film has been provided for dinner guests. 
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PRODUCTION PERSPECTIVES 


FYROM the Tool Engineer’s viewpoint business 

continues to look up. Nothing during the past 
thirty days indicates a particular decline in employ- 
ment figures or any considerable lessening of pro- 
duction, although there is apparent just at the mo- 
ment a slight lull in production schedules so far as 
the automotive industry is concerned. Along with 
forecasts of 15% greater business for machine tool 
builders and about 10% more business generally, 
for 1936, is a general feeling of optimism held by 
most men engaged in Tool Engineering in its many 
phases. Machine tool dealers are receiving many 
inquiries these days, but report that not many 
orders are being placed as yet. Business this spring 
looks good to most manufacturers of equipment and 
tools used in mass manufacturing. Just at present 
we have noticed a demand for assembling machines 
for use in automotive plants around Detroit. One 
Rockford, Illinois manufacturer of this equipment 
reports brisk business in this line, and since this 
type of equipment has been more or less neglected 
the past two or three years it seems to indicate a 
further effort at cutting unit costs and a cognizance 
of the value of this type of equipment. 

Of the past eleven years, 1935 is said to have been 
Studebaker’s best year. The “Top Five” in volume 
of sales in the automotive industry, including Ford, 
Chevrolet, Plymouth, Dodge and Olds all showed 
substantial gains in total registrations for 1935 as 
compared to 1934. Willys-Overland receivers have 
applied for permission to build 15,000 more units at 
Toledo. 

A. J. Brant, Inc. of Detroit, has an option on the 
H. H. Franklin Automobile Manufacturing Com- 
pany of Syracuse, New York. From Springfield, 
Massachusetts we hear that the Van Norman Ma- 
chine Tool Company has a continued high volume 
of production with prospects for a good first quarter 
in 1936. Other concerns in western Massachusetts, 
which were operating much below normal two 
years ago, are now busy as a result of the automo- 
tive revival. Some of these are the United Ameri- 
can Bosch Company of Springfield, the Norton Com- 
pany of Worcester, Moore Drop Forging Company 
of Springfield and the Greenfield Tap and Die Cor- 
poration at Greenfield—all report well sustained 
operations in January. ‘The Employers Association 
of Western Massachusetts, with headquarters in 
Springfield, report 16,002 employees in December, 
1935, in twenty-five metal working plants as com- 
pared to 16,352 in November and 13,727 in Decem- 
ber, 1934, according to A. R. Tulloch, executive 
secretary of the Association. ‘The Chapman Valve 
Manufacturing Company of Holyoke are now in pro- 
duction on a new gate valve which is machined 
from solid steel bar stock. In Westfield, Massachu- 
setts George Edson Shepard, 62, Treasurer and 
Director of the H. B. Smith Company, passed on 
January 13th at his home following a three week’s 
illness. Mr. Shepard’s association with the Smith 
Company covered a period of about forty-five years, 
having started in a small capacity and subsequently 
rising to various offices until the last five years 
when he served as the Company Treasurer and 


Director. 

From Springfield, Vermont we hear Jones & Lam- 
son, Fellowes Gear Shaper and the Bryant Chuck 
Company are all operating at practically full capac- 
ity. The greater demand for lathes, milling ma- 
chines and multiple drills is accredited to the im- 
proved market for automobiles and farm machinery 
and export demand has also played an important 
part in increasing production of numerous machin- 
ery manufactures. At Bath, Maine a $500,000 con- 
tract for the construction of three Diesel-powered 
trawlers for the Bay State Fishing Company was 
awarded the Bath Iron Works Corporation. Con- 
struction will begin with the arrival of material and 
drafting room work will commence immediately. 
Diesel engines developing 600 H. P. will propel the 
new craft. 

At Hartford, Connecticut Underwood-Elliott- 
Fisher Company, manufacturers of Underwood 
Typewriters, is building a plant addition. Numer- 
ous changes are being made in the main plant to 
facilitate production. Hans Schweiger, President, 
Carl Schweiger, Vice President and Treasurer, and 
John R. Clark, Secretary, are incorporators of Hart- 
ford Tool & Die Company, Inc. recently chartered 
at 119 South Whitney Street, Hartford. Farrel-Bir- 
mingham Company, Ansonia, Connecticut has re- 
opened a part of the old Birmingham Iron Foundry 
in an expansion of molding operations. Some mold- 
ers and iron workers have been transferred to the 
plant, although Nelson Pickering, President of the 
Company, states that the move will affect no other 
divisions. Machinery of the Connecticut Electric 
Manufacturing Company, Bridgeport, is being 
moved to Bantam where it will be set up in the 
fromer plant of the Trumbull-Vanderpoel Manufac- 
turing Company. The Bridgeport company, which 
is in receivership, was foreclosed, while the new 
Company at Bantam was formed by Frank Alley, 
former Works Manager of the Arrow-Hart & Hege- 
man Electric Company of Hartford. Fafner Bearing 
Company, New Britain, Connecticut, paid four quar- 
terly bonuses to its employees during 1935. The 
amount of the bonus in each case was 5% or more 
of each worker’s earnings. Officers and salesmen 
did not participate in the award. Robert B. (Bob) 
Skinner has resigned as Secretary and Sales Man- 
ager of the Skinner Chuck Company, New Britain, 
to become Vice President and General Manager of 
the D. E. Whiton Machine Company of New Lon- 
don. Mr. Skinner entered the Chuck manufacturing 
business immediately upon leaving school and 
worked for sometime in the production departments 
of the Skinner Company. Descendants of two of 
the original chuck manufacturers are brought to- 
gether by the association of Mr. Skinner and Mr. 
L. E. Whiton, President of the Whiton Company. 

Increased demand for their piston rings and other 
products has necessitated the Simplex Products 
Corporation at Cleveland to acquire greater manu- 
facturing facilities in a new and larger plant at 3830 
Kelley Avenue. Cleveland will celebrate its Cen- 
tennial June 27—October 4 with the Great Lakes 

(Continued on page 20.) 
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PATEN T S 


INVENTION, NOVELTY, UTILITY AND ABANDONMENT 


General Considerations. In or- 
der to obtain a patent, the patent- 
able subject matter must first 
have been “invented,” the inven- 
tion must be “novel,” it must be 
“useful,” and it must not have 
been “abandoned.” Therefore, a 
knowledge of what is meant in 
patent law by invention, novelty, utility and aban- 
donment is essential to a clear understanding of 
patents. 

Invention. Invention is generally referred to as 
the mental conception of an idea or advancement in 
an art, and the reduction of the same to a tangible 
physical form or practice. 

The courts, after applying a number of fixed prin- 
ciples or rules to the facts before them, determine 
by means of a process of judicial elimination 
whether or not invention exists. These principles 
are briefly stated as follows: 

(a) The degree of invention is immaterial since 
invention lies in the conception of a basic art, ma- 
chine, manufacture or composition of matter, and 
in each subsequent distinct improvement or ad- 
vancement thereof. 

(b) Invention does not necessarily depend upon 
the extent of the mental process of conception in 
that it may result from the exercise of great inge- 
nuity, laborious effort and long experiment, or, it 
may be the product of a flash of thought or acci- 
dental discovery. 

(c) The inventive act must be complete and suf- 
ficiently perfected so that reduction to practice may 
be accomplished solely by the application of me- 
chanical skill without the further exercise of inven- 
tive faculties. 

(d) It is not invention to produce by mere me- 
chanical skill that which was obvious to those 
skilled in the art at the date of the alleged invention. 

(e) It is not invention to substitute one material 
for another unless the material substituted performs 
a new function, provides a new mode of construc- 
tion or operation, develops new properties or uses, 
or unless the material attains its first practical suc- 
cess in the art in which the substitution was made. 

(f) It is not invention to enlarge, strengthen or 
to change the size, form, degree or proportions of a 
machine, manufacture or composition of matter, or 
to improve the same by mere perfection of workman- 
ship. 

(g) It is not invention to duplicate, omit or re- 
verse parts of a machine or manufacture unless a 
new mode of operation, or new function, or unitary 
result is produced. 

(h) It is not invention to substitute an equiva- 
lent for any part or element of a process, machine, 
manufacture or composition of matter. 

(i) An aggregation or the mere assembly of a 
plurality of separate elements without changing 
their functions or without producing a new unitary 
result is not invention. 

(j) The combination of old elements into a new 
device is not invention unless a new mode of opera- 
tion is produced. 


Second in a series presenting a concise, 
informative guide on the subject of patents. 
By EVERETT G. WRIGHT 
Patent Attorney 
Detroit, Michigan 
Member of the Michigan and Federal 
Patent Bars 


Novelty. Novelty in patent law 
is statutory newness or, in terms 
of the statute, an invention is 
novel if it was “not known or 
used by others in this country be- 
fore his (the inventor’s) invention 
or discovery thereof and not pat- 
ented or described in any printed 
publication in this or any foreign country before 
his invention or discovery thereof.” Whenever an 
invention lacks novelty it is said to have been 
anticipated. 

An invention is anticipated when a single prior 
description, patent or structure is found which dis- 
closes all of the elements of the invention or equiva- 
lents thereof and which performss substantially the 
same function in substantially the same way. How- 
ever, the disclosures in two or more prior descrip- 
tions, patents and/or structures may be combined 
to anticipate an invention where the result obtained 
from such combination would be obvious to those 
skilled in the art to which the invention relates. 


Utility. Patentable utility resides in an invention 
if it is capable of performing at least one of the 
beneficial functions or uses claimed for it, provid- 
ing, however, its function or use is.not illegal or 
offensive to public health, safety or morals. 

Abandonment. An invention becomes abandoned 
when the inventor voluntarily disclaims or other- 
wise relinquishes the right to patent his invention 
by certain acts or omissions to act which are incon- 
sistent with an intention to obtain a patent. An 
invention, once abandoned, is dedicated to the pub- 
lic and the inventor cannot later re-establish his 
rights thereto and obtain a patent therefor. 


The abandonment of an invention is a question 
of fact and may result from: 


(a) An expressed disclaimer. 

(b) Actual voluntary abandonment either before 
or after application for patent. 

(c) ‘Two years public use or sale prior to appli- 
cation for patent. 

(d) Publication over two years prior to applica- 
tion for patent. 

(e) Application for patent in foreign country by 
inventor or party in privity with him more than 12 
months prior to filing United States application. 

(f) Lack of diligence in filing application. 

(g) Lack of diligence in prosecuting application. 

(h) Disclosure but failure to claim in applica- 
tion. 

(i) Cancellation of claims in application. 

(j) Failure to pay final patent office fee after 
allowance of patent. 

(k) Purposely keeping the invention secret for a 
long period of time prior to application for patent, 


thereby attempting to defer and in effect prolong 


the term of the patent grant. (To be continued.) 
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Importance of Tool Engineering 
to the 


Automotive Industry 


© By W. S. KNUDSEN 


Executive Vice President, General Motors Corporation 


As given before Detroit Meeting of the American Society of Tool 
Engineers, January 9th, 1936. 


The speaker was introduced by Robert M. Lippard, President of 
American Society of Tool Engineers. Mr. Lippard spoke as 
follows : 


In introducing our speaker this evening, I feel 
that I am introducing a man that you probably all 
know. You know him as one of the chief execu- 
tives of our great General Motors Corporation. 
You know him as the former President of the Chev- 
rolet Motor Company. You know him as a man 
that has been connected with the automotive indus- 
try since the early days of its development. I am 
not going to introduce that man to you because, as 
I said, you all know him. I want to introduce to 
you a Tool Engineer, a Tool Engineer of the highest 
rank; a man that was working at the Tool Engineer- 
ing profession before the name “Tool Engineer’ was 
ever coined. He is well grounded in the funda- 
mentals of Tool Engineering. The experience he 
has gained during those long years have fitted him 
ideally to carry on the work of organization and 
management that he is doing today. I do not be- 
lieve it would be possible for us to find a man that 
could talk on the subject “The Importance of Tool 
Engineering to the Automotive Industry” better 
than our speaker tonight. It gives me great plea- 
sure, and it is a real privilege to introduce our good 
friend and fellow Tool Engineer, Mr. William 
Knudsen. 


Mr. Knudsen: 


What a night this turned out to be! First, I am 
entertained with songs from my native country. I 
see in this assembly representatives of every place 
where | have worked and then I am introduced as a 
Tool Engineer! 

About the time I started to rub my nose into the 
mechanical end of the business, there were no Tool 
Engineers. Some of the gentlemen here, who used 
to work with me in Buffalo, will remember we did 
not know what such a gentleman looked like. The 
first intimation we had of it was when I went out 
into the tool room one day and picked up a lot of 
slips of paper that were scattered over the floor by 
the tool makers, who were the aristocrats. They 
spent a lot of time making notes on a piece of paper. 
I gathered all these pieces up, took them to the 
office and flattened them out and then I found out 
that this deep mathematical problem that these men 
were trying to work out was to add a quarter and 
five thirty-seconds and three sixteenths together. 
This company was just about three steps ahead of 
the sheriff and we could not afford to pay sixty-five 
or seventy cents an hour for that kind of arithmetic. 
so I got hold of the boss and asked him if he thought 
he could do something—buy some adding machines 
so we could save some time. The result was he 
hired a boy, a mechanical engineer, and started 
what he called a tool drafting department. ‘There’ 
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was my first introduction to putting tool work on 
paper. Previous to that we worked from the fin- 
ished piece and the tool maker, so called, was sup- 
posed to lay out his own operation. You just got 
what he handed to you. Somtimes it was good and 
sometimes not so good. Since then, I have seen the 
science of tool making develop and I am frank to 
tell you that without it in its present state the motor 
car business would be, to use a famous expression, 
back in the horse and buggy days. I do not think 
I can sketch it any better than to tell you a little 
bit about the motor car business. 

I worked for a plant that early entered the parts 
manufacturing business. The organization was 
looked over by a famous citizen of Detroit, who 
finally bought the place and moved it to Detroit and 
we became a part of a very great organization. Up 
to that time we tried our hand at making most any 
kind of parts most any kind of way, at most any 
kind of price, but the amount of experience we had 
gathered by the cut and try method was such that 
when we were placed into a big organization and 
got the facilities that were necessary to bring that 
experience to work, we became refitted, so to speak, 
into that organization, I might say, like a glove. 
Most of the men who worked with me at that time 
were scattered in different parts of the plant and I 
think it is a great compliment to them and to the 
firm that employed them that they are still scattered 
throughout the firm and still respected for what 
they know. We thus arrived into the motor car 
business, and it was a hot one those days. 

The first motor cars that were made were deliv- 
ered to the public, more or less, in the experimental 
stage. The dealer did not know what to do with 
them. The customer did not know what to do with 
them. He bought a car and a lot of grief and was 
very philosophical, because if he did not like it there 
were ninety-seven others to choose from. He 
would always go and try another one. The greatest 
asset the motor car business has ever had was that 
people like to ride. They do not like to walk, and 
that particular fact, footed the bill of most of the 
the early days. The public seemed to be only too 
experimental expense in the motor car business in 
the early days. The publtc seemed to be only too 
happy to hand over the price of a new motor car, 
and in those days there were not any used cars, be- 
cause when you got through with it, it was ready 
for the junk pile. Sometimes I wonder if we should 
not have a little bit of that nowadays, then we 
would not have the same thing happening as we 
have over on Livernois Avenue (in Detroit). 

However, after the experiment was staged and 
had run its course, half of the firms going broke, 
and the other half, some of them successful and 
some of them not; somebody had invented the idea 
that a motor car should alwavs be bought for cash. 
Consequently, people had mony to spend for im- 
provement and there we entered what I would call 
the “quantity stage” of motor car production. I 
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would say this stage lasted from about 1913 until 
1929. The War which intervened in there, brought 
into everybody’s mind the idea that you had to make 
more of everything. It made no difference whether 
you were making airplanes, boats, or tractors; you 
had to make a lot of them. This particular city of 
ours rose to the idea. Consequently, when the War 
was over and the motor car business started up 
again, we immediately set out to make a lot oi motor 
cars, and we did. 

If you think of the years between 1920 and 1929, 
you will remember that ail we heard was that we 
were making so many a day. I remember being 
told to rig up for two thousand a day, then for four 
thousand a day, and finally we were talking about 
eight thousand a day, and finally the Lord stepped 
in and stopped the parade. Nineteen twenty-nine 
came along and there we sat with great big estab- 
lishments and not much to do. I can remember one 
prominent manufacturer who said, “We will never 
make two thousand cars a day again.” He was 
wrong in the first place and in the second, but that 
is what happened. The so called “depression”— 
I refer to it as a “recession”—got hold of things. 
People had less money to spend for motor cars. 
Consequently, the main part of the business drifted 
down into what we call the “low price field,” the 
lowest-priced motor car. Inasmuch as all the temp- 
tation was directed at the buyer from the low- 
priced motor car field, we had to start in and refine 
the lowest-price car. Materials were getting 
cheaper; wages were falling and we had two ways 
we could go with the motor car business. We could 
either make the same car for less money or a better 
car for more money. The industry chose to make 
a better car for the same money, with the result 
that during these years, from 1929 to 1933 or 1934, 
you saw within the low-price field the greatest step 
forward in motor car construction. There was the 
only place to get the business. In the year 1933 the 
percentage of motor cars in the low price field that 
were sold rose to somewhat over ninety per cent— 
a little bit over—consequently, other motor cars had 
to split ten per cent between them. Now, this was 
an awfully good thing because it put everybody in 
the middle, and the prograss that was made in the 
manufacturing of motor cars during these four 
years would, I say, be greater than was made the 
previous ten years, because after the four years had 
passed you bought 
in a low-priced motor 
car everything you 
had in a high-priced 
car four years pre- 
viously, with the ex- 
ception of size and 
certainly that got 
big enough. So, all 
the brains in the 
motor car business 
set to work to make 
the low-priced car 
better, and I can tell 
you gentlemen in all 
sincerity, that if it 
was not for the 
brains in the tool 
making part of it, it 
would not have been 
possible. 


It is true that in doing this, with materials as 
cheap as they were, we, to a certain extent, left a 
little too much cast iron in there and not quite 
enough brains, if you know what I mean, but I 
think time will take care of that because we are not 
all engaged in further perfecting the lower priced 
field. Some are trying to tempt people to buy 
something a little better, so as to get our facilities 
fully in operation. So, the men in the tool room 
who years ago came to work with a scale and a pair 
of dividers have gone, and in their stead we have 
the gentleman with the “mikes”, now. The only 
thing that will make an article attractive and low 
in cost is accuracy—nothing else. 

It has been my experience, through the last hec- 
tic years, of having been put on the “pan” once in a 
while by gentlemen with little experience and a 
badge inside of their coat, who tried to tell me that 
the conveyor in the automobile factory was what 
was producing the work; that all we needed to do— 
we men who were running the factories—was to go 
and speed the conveyor up a few feet and then we 
would get more work. Well, I think we have had 
some experience with that. During the War we 
had some of these gentlemen come in and we used 
to finish the work out in the yard. So, it dawned on 
some of the speed merchants that it cost a little 
more money to do it that way than it did to do it 
right in the first place, so, as I look at the industry 
today, the foundation of the industry is—accuracy. 
You gentlemen are the men who produce the accur- 
acy. You produce the fixtures and dies. Naturally, 
we get an odd one once in a while. You know what 
Kipling said, “If you took all the women in the 
world and split them in two parts you would find 
one-half was spoiling the men and the other half 
was bringing them back again.” I am afraid there 
have been single incidents of tool design that would 
fall into the same category. 

I think, sometimes we have needed two-thirds to 
bring it out again after one-third had spoied it. A 
very amusing incident comes to my mind. It was 
only a few years ago. Everybody had a passion for 
single purpose machines. We all know what that 
is. You do not change models very often. A single 


purpose machine is a fine thing. In a particular 
(Continued on page 20.) 


® This is a part of the enthusiastic gathering of Tool Engi- 
neers who attended the January Meeting of A.S.T.E. in 
Detroit. 
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If the plane MOP in Fig. 11 is revolved 
about the vertical axis VV in Fig. 12 
located 6 units from, and parallel to, MP 
its radius of revolution is 6 + 1 = 7. Its 
mean circumference is 14 Pi, and its vol- 
ume V = 12 X 14 Pi = 168 Pi cubic units. 


The formula ordinarily prescribed for 
finding the volume of a frustrum of a cone 
involves square root. Using the solid of 
revolution method, the volume of the frus- 
tum of the right circular cone in Fig. 13 is 
obtained by first finding the volume of the 
right circular cylinder in Fig 14, 12 units 
in diameter by 8 units in altitude and add- 
ing to this the volume of the remainder of 
the frustum shown in Fig. 15. 


The volume of the cylinder is 6 X 8 X 6 
Pi = 288 Pi cubic units. The volume of 
the remaining portion shown in Fig. 15 is 
3 4 X 14 Pi = 168 Pi cubic units. The 
total volume V of the frustum is 288 Pi + 
168 Pi = 456 Pi cubic units. 


To find the volume of the sphere in Fig. 
16 by the solid of revolution method, we 
first find the center of gravity of the semi- — 
circle which is rotated on its diameter D 
in Fig. 17 to generate the sphere. 


The volume of a sphere is 1/6 Pi D*. 
The area of the semi-circle is 1/8 Pi D?. 
The mean circumference (circumference of 
revolution) is 2 Pi X. The volume V of 
the sphere is, by the solid of revolution 


F/6 


SOLID OF REVOLUTION METHOD FOR 


CALCULATING DIE BLANKS 


By O. B. JONES 


method, V = (1/8 Pi D?) (2 Pi X) = = 
Pi *D°X. 
Forming an equation of the 


volume as found by the more commonly 
used method (1/6 Pi D*) and the volume 
as found by the solid of revolution method 
Pi *D*X Pi 
(————) we have 1/6 Pi D* = —. 
4 4 

By solving this equation it is seen that the 
center of gravity of a semi-circle is located 

2D 4R 
a perpendicular distance X = = — 

3 Pi Fi 
= .4244 R from the diameter D. ceed 


To find the volume of the sphere in Fig. 18 we first determine 
the distance the center oi gravity of the rotating semi-circle is 
from the center of the sphere by the formula just developed. 

2D zs 4 


x= = ——— = —. The mean diameter of the sphere is 
3 Pi 3 Pi Pi 
4 8 
2X = 2 X — = —. The mean circumference (circumference 
Pi Pi 
8 
of revolution) is — « Pi = 8. The volume V of the sphere 
Pi 


is the product obtained by multiplying its mean circumference 
by the area of its semi-circle, or V = 8 (— X 6°) = 36 Pi 
. . 8 
cubic units. 


If the semi-circle of the sphere in Fig. 18 is revolved about 
the vertical axis VV located 6 units from, and parallel to, the 
vertical diameter of the semi-circle as shown in Fig. 19 its radius 

2 X 6 
of revolution is 6 + 


- The mean circumference is 
i 
(6 + - ) Pi = 6 Pi + 4, and its volume V = (6 Pi + 4) 


3 Pi 
(1/8 Pi X 6°) = 27 Pi? + 18 Pi cubic units. 
14 


To find the volume of material in the 
walls of the hollow sphere in Fig. 20 by 
the solid of revolution method we first find 
the dimension X, in Fig. 21 locating the 
center of gravity of the semi-circular plane 
figure formed by the two concentric 180° 
arcs. 

Pi 

The volume of a hollow sphere is — 

0 
(D* — d*). The area within the two semi- 
Pi 
circular arcs is — (D2 — d?). The mean 
8 
circumference (circumference of revolu- 
tion) of the hollow sphere is 2 Pi X. The 
volume V of the walls of the hollow sphere 
Vv is, by the solid of revolution method, V = 
Pi 
— (D? — d?) (2 Pi X) = ——_ (D? — 
8 4 


F16./8 


d*). Forming an equation of the volume 
as found by the first method, and the vol- 
ume as found by the second method, we 
416.20 Pi Pi *X 
have — (D*? — = 
8 


(D? — 


Solving this equation for X, the perpendicu- 
lar distance from the diameter to the center 
of gravity of the plane figure which by rota- 
tion would generate the hollow sphere, we 


find X 


— (R? — r°) 
(R? — r*) (R? — r?) 


To find the volume of the hollow sphere 
in Fig. 22 we first determine the location 
of the center of gravity of the area of the 
plane semi-circular figure bounded by the 
two concentric 180° arcs as_ follows: 


FIG.23 
2 (8? — 6*) 592 
X = (—) ———_ = -. The mean diameter of the 
3 Pi (8 — 6) 84 Pi 
592 
hollow sphere is 2X, or , and its mean circumference is 
42 Pi 
592 592 
(- r= Its volume is the product of its mean cir- 
42 Pi 42 
592 
cumference and the area of the rotating plane or, V = —— 
42 
Pi 148 Pi 
— (8 = ——- cubic units. 


If the generating plane (a half cross-section) which was 
rotated to produce the hollow sphere in Fig. 22 is revolved about 
the vertical axis VV in Fig. 23 located 6 units from, and paral- 
lel to the vertical diameter of the two semi-circular arcs its 


592 
radius of revolution is 6 + X = 6 + Its mean circum- 
84 Pi 
592 Pi 
ference is 12 Pi + and its volume V = — (8? — 6?) 
2 8 


592 148 Pi 
(12 Pi + ——) = 42 Pi? + 
42 


cubic units. 


(To be continued.) 
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@ DANLY CATALOGING 


@ From Danly’s unlimited number of 
possible combinations of die set size, 
thickness and material of shoe and 
punch holder, bushings and length of 
pin—you select the die set ideally 
suited to the job in hand—faster—be- 
cause the new Danly Catalog is easier 
to use and more complete than any 
other listing of its type. 

Write the Danly Branch Plant 
nearest you for your copy of this 
great new catalog and full details on 
its most profitable use. 


eee a mistake like 


trying to cut die set costs 
without using DANLY DIE SETS 


DANLY DIE SETS SAVE YOU MONEY IN THREE WAYS 


© DANLY QUALITY 


® Danly Die Sets are more accurate 
—give more accurate parts—and 
give greater production per die be- 
fore regrinding. 

A typical example of Danly’s 
long-lived accuracy is furnished by 
this progressive die blanking and 
piercing holes in oil well chain side- 
bars. Accuracy of pitch is a prime 
requirement in sprocket chain. 
Danly Die Sets produce that accu- 
racy unfailingly. 


© DANLY DISTRIBUTION 


® Faster delivery of better die sets 
at lower final costs is offered the 
manufacturers in each of these 7 
districts by the unique Danly Dis- 
tribution Plan. Danly maintains a 
complete stock—and an assembly 
plant—at each of these strategically 
located points. Each one is equipped § 
to meet any die set requirement— 
TO SHIP WITHIN 24 HOURS—an un- 
limited number of possible combi- 
nations of Danly Standard Die Sets. 


DANLY MACHINE SPECIALTIES, Inc., 2114 South 52nd Ave., Chicago, Illinois 


Long Island City, N. Y., 36-12 34th Street 
Dayton, Ohio, 114-116 N. St. Clair Street 


Detroit, Mich., 1549 Temple Avenue 
Rochester, N. Y., 16 Commercial St. 


Cleveland, Ohio, 1444 E. 49th Street 
Philadelphia, Pa., 3913 N. Broad St. 
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Interchangeable versus Solid Tools 


Tools of the interchangeable type are rapidly gaining favor where high production schedules 
must be maintained without interruption, and where minimum tool operation costs are impera- 
tive. One typical example is the Eclipse variable length holder used in multiple spindle 
operations, permitting not only instant detachability of cutting member but also eliminating 
the necessity of keeping cutters sharpened in sets of the same exact length. 


Solid type tools used in high production operations (shank, cutter and pilot—one piece), 
often cause delay in removal and time lost for resharpening. When broken or worn out, 
replacement of the entire tool is necessary, whereas Eclipse interchangeable tools require 
replacement only of the worn section. The saving in ultimate tool cost, time and labor, 
when using quick detachable interchangeable tools, is obvious. 


ECLIPSE INTERCHANGEABLE 
PRODUCTION TOOLS 


INVERTED CUTTER 
AND PILOT—12 HOLES 
] VARIABLE LENGTH HOLDER WITH 
COMBINATION CORE DRILL AND 
COUNTERBORE FOR EXHAUST 
WELCH PLUG CUTTER— VALVE HOLES-—SIX USED 
SEVERAL HOLES AND SIZES 


TI 

NINE COUNTERBORES 

FOR FINISHING PORT HOLES Core HOLE 


BORE CUTTER 
DISTRIBUTOR 
HOLE 


FACE AND 


CORE DRILL AND COUNTERBORE 
No 4 CAM BEARING 


COUNTERBORE 


DISTRIBUTOR BOSS 


CORE DRILL AND 
CHAMFER No. 4 
CRANKSHAFT 
BEARING 


CORE, DRILL_AND 
CHAMFERING CUTTER 
FOR DISTRIBUTOR HOLE 


Operations similar to those outlined here may be 


us with your problems and we will gladly work with 
you—no obligation. 


found in your own plant and we ask you to take 
advantage of our engineering service. Acquaint COUN é 
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MACHINING AUTOMOBILE 
CYLINDER BLOCKS 


The Importance of End Cutting 
Production Tools—Properly Designed 


The Automotive Industry has probably brought about more changes in production methods 
than any other single industry. In the machining of alloy steel and cast iron parts of varying 
shapes, tools of correct design, proper hardness and maximum cutting qualities are demanded. 
The automobile cylinder block has many ideal operations where Eclipse quick detachable 
tools are being used with decided economical advantages. 


Pictured below is an outline of a motor block together with a number of typical Eclipse high 
production tools used in spotfacing, counterboring, core drilling and chamfering operations 
These and similar tools are all designed and manufactured entirely in the Eclipse factory. 
Their accurate and efficient performance and the economies they have effected are matters of 
record and can be duplicated on similar operations in your plant. 


VARIABLE LENGTH HOLDE 
WITH COMBINATION CORE 
DRILL AND COUNTERBORE 
FOR INTAKE VALVE HOLES— 
SIX USED 


CORE DRILL NO. 1 CAM 


H— CORE DRILL NO. 2 AND 


R 


BEARING 


I 3 CAM BEARINGS 
j-- 


' 


B= DRILL No. 1 CRANKSHAFT BEARING 


FACE AND COUNTERSINK 
OIL PRESSURE RELIEF BOSS 


Many interesting and instructive production opera- 
tions are illustrated and described in our catalog 
No. 35, which will be sent you upon request on your 


firm's letterhead. 


Factory representatives in all industrial centers. 
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A.S.T.E. Chapter News 


CLEVELAND 


Cleveland’s first regular meeting of the American 
Society of Tool Engineers, was an open dinner 
meeting. Dinner was served promptly at 6:30 p.m. 
Among visitors who attended were the following: 
A. A. Merry, Carboloy Company, Col. V. A. Root, 
Seneca Falls Ma- 
chine Company, E. 
F. Ross, Associate 
Editor “Steel” and 
R. A. Fintz, Super- 
intendent of Voca- 
tional Education, 
Cleveland Board of 
Education, 

On this occasion 
Mr. Fintz, Cleveland 
Chapter Chairman, 
was presented with a 
gold emblem in ap- 
preciation of tris 


© Ferdinand Jchle, Research Engi- . 
neer, White Motor Company, who S€Tvices to the Chap- 
addressed January Meeting of tet. Mr. E. F. Mason 
Cleveland A.S.T.E. Chapter. won a free dinner 

ticket for the next 
dinner meeting at a prize drawing. Mr. Fintz wel- 
comed members and guests and gave a brief history 
of A.S.T.E. and told some of the future plans of 
Cleveland Chapter. Mr. Ferdinand Jehle, Research 
Engineer of the White Motor Company, was the 
speaker of the evening and addressed the gathering 


on the relationship of research to Tool Engineering. 
Committee Chairmen gave reports, including Mr. 
Charles A. Kottersall on meetings and Mr. Paul 
Zerkle on entertainment. 


DETROIT 

Detroit Chapter’s January meeting was very well 
attended—some five hundred Tool Engineers and 
their guests attending. \W.S. Knudsen, Executive 
Vice President of General Motors Corporation, was 
the guest speaker and spoke in terms and on phases 
of production that clearly struck “home” to the in- 
terested audience. A feature of this occasion was 
the music rendered by the Nordic Concert Orches- 
tra. Mr. Knudsen’s highly interesting talk is re- 
printed elsewhere in this issue. 

Committeemen of the Detroit Chapter are busy 
these days. Robert Lindgren, Chairman of the 
Membership Committee reports a goodly number 
of new applications for membership. The A.S.T.E. 
Standards Committee has passed or has pending a 
number of new Standard Tool Engineering Data 
Sheets. 

Ford Lamb, A.S.T.E. Vice President has been 
fishing “through the ice” with a “moderate degree 
of success” he states. His fishing was done on a 
lake near Pinckney, Michigan. Henry Bockram, 
A.S.T.Eer of Detroit has announced the formation 
of the B. H. Tool & Supply Company located at 
5521 Woodward Avenue in Detroit. The new 
company will handle the products of Mr.:Bockram’s 
former connection—Cleveland Twist Drill & ‘Tool 
Company. Mr. T. E. Gallagher is new Manager for 
the latter’s branch in Detroit. 


Joe Whipple, A.S.T.Eer of Detroit Chapter has 
left Kelvinator to join the Consolidated Tool Com- 
pany of Rochester, New York. 


RACINE 


January meeting of the Racine Chapter of the 
American Society of ‘Tool Engineers was held Mon- 
day evening, January 6th, about one hundred Tool 
Engineers and Production Executives attending. 
Mr. H. D. Hiatt, Chapter Chairman, opened the 
meeting and gave a history and explanation of the 
purposes of the national organization of The 
Society. 

The main speaker of the evening was Mr. Frank 
Curtis, Manager, Firthite Division of the Firth- 
Sterling Steel Company, McKeesport, Pennsyl- 
vania, manufacturers of sintered tungsten and tan- 
talum carbides. His subject was “Sintered Car- 
bides and ‘Tool Engineering.” Mr. Curtis drew at- 
tention to developments of recent years in the man- 
uwfacture and handling of tools. A part of his talk 
was illustrated with stereoptican slides, showing 
lathes, tools, machines and practical applications of 
sintered carbides. Mr. Curtis also had on display 
a number of sintered tungsten cutting tools. An 
informal discussion was held after the meeting, dur- 
ing which Mr. Curtis answered a number of ques- 
tions. 

A number of applications for membership in 
A.S.T.E. have been received among them are those 
of Messrs. Robert L. Benson, Raymond J. Forkner, 
Halvor Anderson, Duncan Howard and Harold 
Eckmann. 


PRECISION BORING 


Precision Boring hard cast iron cylinder blocks on Ex-Cell-O 
Heavy Duty P.B. Machine. Tolerance .0003" maximum for 
round, straight and surface variations over a 6" length of cut. 


MACKRAE MADE DETROIT MANAGER 
FOR GREENLEE 


A. Eggars, Sales Manager for Greenlee Brothers, 
Rockford, Illinois announces the appointment of 
J. M. MacKrae as Manager of a new office for the 
Detroit area. 

Mr. MacKrae is not a stranger to A.S.T.Eers of 
the automotive industry, having represented other 
well known manufacturers there. The new office 
was opened December Ist. 
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G.O.D. 


BACK TAPER— 


A typical grind is shown which meets the great 
majority of cases for accuracy and finish. 


W.F.R. D. = Where finishing reamer dulls: 

G. L. 0. D. = Grinding life on diameter — .250” on 2” Reamer. 
L. G. 
G. O. D. 


G. B. D. = Greatest blade depth (Blade has greatest support where actual cutting 
is done.) 


Lead grind — 125 Grinds on 2” Reamer. 


Grinds on diameter — 62 Grinds on 2” Reamer. 


These figures are based on grinding twice on the lead, removing .015 stock per grind, 
to each grind on the O.D. removing .004 per grind. 


*This varies with the size of the reamer, the standard 6” size having 54” grinding 
life on diameter. 


The construction of 


Vo & Nv 


Serrated Blade Cam Lock Reamers 


is such that the blade length does not change throughout its life and therefore it is never necessary to 
“cut off” the blades because they extend too far beyond the body. 


For full particulars write for Catalog “D.” 


GODDARD & GODDARD CO. 


DETROIT 


Mention The Tool Engineer to advertisers THE TOOL ENGINEER FOR FEBRUARY, 1936 
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PRODUCTION PERSPECTIVES 


(Continued from page 10.) 


Exposition. ‘The Romance of Industry and the his- 
tory of iron and steel manufacturing will be brought 
out through elaborate and extensive exhibits. The 
Exposition has already been underwritten by Cleve- 
land manufacturers and business men for a million 
dollars. ‘The American Road Builders Show held 
in Cleveland January 20 to 24 indicated a more ex- 
tensive use of Diesel engines and pneumatic rubber 
tires in road building equipment. 

Production of eight million new type piston rings 
was started late in January by the Perfect Circle 
Corporation of Hagerstown, Indiana. Basca Manu- 
facturing Company, Indianapolis, Indiana recently 
purchased the Houdaille Hershey Corporation plant 
at 3019 Roosevelt Avenue in order to provide larger 
quarters for the company’s manufacturing opera- 
tions. Seven buildings and a power plant were in- 
volved in the transaction, but it was not learned 
whether or not new equipment would be purchased. 
Fairbanks-Morse Home Appliances, Inc. is trans- 
ferring manufacturing activities from Chicago to 
the Indianapolis plant of the parent Fairbanks 
Morse Company on Northwestern Avenue at 2Ist 
Street. The Home Appliances subsidiary will 
manufacture radio sets and electric refrigerators. 
From Kokomo, Indiana we hear employment has 
been provided for 1000 to 1400 persons a day as pro- 
duction of radios has reached a new high of 3000 
sets per day in the new factory of the Crosley Radio 
Corporation located in the former Haynes automo- 
bile plant. Production of the Crosley radios in this 
plant is on a continuous line basis. At Muncie, 
Indiana, Warner Gear Company recently completed 
an addition to its No. 3 plant as a further step in a 
program of expansion. The total expenditure of 
which will reach $1,350,000 when completed. Since 
the first of the year approximately 3000 employees 
have been at work in the Muncie plants of this 
company. 

Contracts for the construction of a large new 
General Motors Assembly plant in Los Angeles 
have been let and work started, General Motors 
officials recently announced. The new plant is to 
occupy a forty acre tract at Alameda & Tweedy. 
The new plant is to be known as the Argonaut 
Manufacturing Division of the General Motors Cor- 
poration. Assembly of Pontiac, Oldsmobile and 
Buick automobiles for Pacific Coast delivery is the 
chief function of the new plant. 

Production in the new Michigan Tool plant, Six 
Mile Road, Detroit, was started February 8th. ‘The 
new plant is devoted primarily to the production of 
machine tools including gear finishing and lapping 
equipment and gear testing equipment. 


IMPORTANCE OF TOOL ENGINEERING 
TO THE AUTOMOTIVE INDUSTRY 


(Continued from page 13.) 


factory where | was working at the time, we had 
such a machine. It was a “bird.” We had a piston 
turning machine, and without any question of 
doubt, it could turn out more pistons than anything 
I ever saw, but it was not running all the time. 
Whenever you looked at it, it was over in the tool 
room. So we got up against it, like you always do, 
and one of us went over and bought a flock of sma!l 
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lathes and we got them going. By and by the boss 
came around and said, “Who did this?” I said, “I 
did.” He said, “What did you do that for?” I told 
him, “That damn thing is never running.” “It takes 
four tool makers to keep it running, and these lathes 
did not cost as much as this one machine.” He 
says, “Throw the damn thing out anyhow.” Now, 
1 only bring this up, not to be funny about it, but 
to remind you that after all, it is the final result that 
counts. Do not build a device that is too fancy. 
Build one that will get the work out. I remember 
a tool designer, I think he is retired now, but there 
was one thing about him, when he built anything, 
it would last. Consequently, the production went 
up. A fixture like that, even if it costs money, is 
worth four or five flimsy ones. I always think back 
to the amount of money that this oid gentleman 
really saved the compnay he was working for by 
making them stout to begin with. 

I suppose, having covered pretty well what has 
happened up to now, I could be allowed to digress 
a little bit about what might happen in the future. 
I have no doubt in my mind that people will still 
like to ride. I have no doubt in my mind that the 
motor car business is with us for a long time to 
come. I am sure, however, that people will want to 
get something better out of motor cars than they 
are getting now. I think that the progress we have 
made will be very small compared to the progress 
we will have to make during the next decade. [I am 
quite satisfied that the development of a motor car 
will lie in the direction of lower maintenance cost 
when a car is running. I think we all owe the 
Petroleum Institute of America a great deal of 
credit in improving the fuels. With the improved 
fuels we will be able to get higher compression. 
You know what that means. It means that you have 
got to remember not only what the elastic limit is 
but how far you can go beyond the elastic limit. 
That is going to be the trick and I want to tell you, 
in all sincerity, that I fell there is going to be more 
demand for ingenuity in working materials during 
the next ten years than you have ever been called 
upon to furnish before. We hear a lot about prog- 
ress in engine manufacture and, naturally, the 
newer styles of engine designs in motor cars—I 
mean the forward styles which are perhaps not on 
the street yet. They are, to a great extent, influ- 
enced by the airplane engine. If I had some boys 
tomorrow, to bring up in the motor car business, | 
would send them over to work in a plane factory 
for a while because these gentlemen can give us a 
lot of ideas. 

I am quite satisfied that the way to solve the used 
car problem is to give people better new cars. I 
feel that it is perfectly ridiculous that a man should 
buy a motor car and run it eleven months and trade 
it in on a new one because he thinks he is better off 
than he was. You have heard a lot of talk about the 
stabilization of the motor car industry. You know 
what has been done this year. You notice the effect. 
I think, as far as scheduling our stuff, we can go as 
far as anybody. We do not need anybody to tell us 
how. We know we can do it and we have the 
money, but you gentlemen have a great duty toward 
the industry in trying to help us to get better use 
of our materials during the coming ten years. 

Mr. Kettering often says that the duty of an en- 
gineer is to transfer the science of formulae into 
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EXAMPLES FROM THE SUNDSTRAND FILES 


Notable 


Lathes 
O D U € T I O N Milling Machines 
Tool Grinders 
Centering Machines 
Balancing Tools 


In This Hydraulic Rigidmil 


THE WORK— 
Straddle- 
milling and 
chamfering 
main bear- 
ings, and 
milling oil- 
retainer 
groove, in 
Fig. 1. Cylinder block in which bearings and cylinder 
oil-retainer groove are Rigidmiled. bl 0 ck sh own 


in Fig. 1. 


THE MACHINE—A built-to-order Sundstrand Rig- 
idmil with vertical hydraulic feed, hydraulic 
work-clamping, complete automatic lubrica- 
tion, and built-in fixture; shown in Fig. 2. No 


r 


Fig. 2. Rigidmil with built-in fixture, hydraulic 
i and cl ing, ic lubrication. 
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flexible tubes are used in the hydraulic system; 
and automatic lubrication includes even the 
roller chain that connects the sliding head with 
its 2,000-pound counterweight. 


THE OPERATION—A cylinder block rests on con- 
veyor-height hardened steel rails in front of 
operator. He slides the work-piece into the 
tunnel-type fixture which forms part of the ma- 
chine slide at his right. Movement of three in- 
terlocked hand-levers in rapid succession now 
results in (1) lowering work-piece upon hard- 
ened and ground lo- 
cating pins, and 
blocks; (2) hydrau- 
lic work-clamping, 
(3) starting the auto- 
matic cycle of rapid 
approach, feed, 
dwell, quick return, 
and stop. Machining 
completed, operation 
of. first and second 
levers strips the 
work-piece from the 
locating pins and re- 
turns it to conveyor 

height. Milling is ac- 
complished by a 

group of cutters on the rigidly supported arbor 
shown in Fig. 3. Of special interest are the cut- 
ters interposed between the straddle mills to 
remove any excess metal that might prevent 
successful completion of the milling operation. 


This hydraulic Rigidmil is accurate, fast, 
powerful, durable, and easy to operate. Pro- 
duction data supplied promptly on request. 
Send us prints and data for reliable estimates 
on Rigidmiling your work. 


SUNDSTRAND MACHINE TOOL CO. 
2530 Eleventh Street, ROCKFORD, ILLINOIS, U.S. A. 
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NEW EQUIPMENT 


Comparator Mi- 
croscope: A new 
Comparator Mi- 
croscope for use 
by tool makers for 
accurately measur- 
ing extremely 
small points on 
tools, dies and fin- 
ished products 
and for use in in- 
spection depart- 
ments for check- 
ing purchased ar- 
ticles against re- 
quired specifica- 
tions, is now man- 
ufactured by Stu- 
pakoff Labora- 
tories, Pittsburgh, 
Pa. The instru- 
ment consists of a 60-power microscope with an 
adjustable eye lense for focusing sharply on the 
cross lines on the microscope field and a movable 
carriage on which the objects are fastened. For 
complete description and applications of this instru- 
ment to particular industries, write Stupakoff 
Laboratories, 6625 Hamilton Avenue, Pittsburgh, 
Pa. 

Jarvis Speedwitch Flexible Shaft Unit: This lat- 
est High-Speed Unit of the Charles L. Jarvis Com- 
pany is equipped with 4% H.P. ball bearing electric 


Stupakoff Comparator Microscope 


motor, 18,000 R.P.M. The motor is mounted in a 
combination bench and. overhead suspended base. 
The flexible shaft, a Jarvis product, is specially de- 
signed for High-Speed. ‘The Hand Piece is all ball 
bearing equipped with special precision bearings 
for thrust as well as radial load, to be used with 
¥%” collets. The price of this unit is below $50.00. 
Inquiries should be addressed to The Charles L. 
Jarvis Company, Gildersleeve, Connecticut. 

Tungsten Carbide Tipped Lathe Centers: This 
product has been added to regular production by 
the Tungsten Carbide Tool Company, Detroit. 
Formerly these items were produced on special 
order by this organization but demand as a result 
of enhanced operating achievements has caused 
them to be placed in routine production. Long life 
and minute wear of the tungsten carbide tips, it is 
claimed, enables maintenance of accuracy in pro- 
duction for finishing operations over long periods 
of time. For roughing, the new centers permit 
much heavier cuts. 

Ingersoll Zee Lock Hollow Mill: ‘The Ingersoll 
Zee Lock Cutter Blade is now applied to inserted 
blade adjustable hollow mills. This provides an 
adjustable inserted blade cutter where the inserted 
blades are held rigidly, but may still be adjusted to 
size, it is claimed. When completely worn, the 
blades may be renewed at only a fraction of the 
initial cost of the complete cutter. The housing of 
the tool is ground accurately to the specified body 
diameter, allowing the tool to be supported or 
piloted in a jig bushing or steady rest. The Inger- 
soll Zee Lock Cutter Blade used with the hollow 
mill may be of plain or super high speed steel, “J” 
Metal,-Stellite, or Cemented Carbide. Inquiries 
should be addressed to The Ingersoll Milling Ma- 
chine Company, Rockford, Illinois. 


LOGAN 
Hydraulic 
Chucking 
Devices 
SELF CONTAINED 


SAVE 
TIME-EFFORT-MOTION 


The LOGANSPORT MACHINE CO. 


LOGANSPORT, INDIANA, U. S. A. 


DESIGNERS AND MANUFACTURERS OF AIR AND HYDRAULIC OPERATED DE- 
VICES FOR EVERY WORK HOLDING REQUIREMENT and MANY OTHER PURPOSES 


DETROIT 
REPRESENTATIVE 
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AMERIGAN EQUIPMENT COMPANY ssconp BLVD. 
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A“BORE-MATIC” 


Precision Boring Machine 
Conveyor Level 


The Style No. 45 Bore-Matic was designed 
and built to give a final finishing operation 
in bores of large, heavy, irregular work. 
This machine is of extra wide construction, 
has conveyor level height and a capacity for 
carrying many boring heads, making it par- 
ticularly suited for multiple cylinder 
blocks. On the cylinder shown at the left, 
a single pass finishes one complete set of 
four holes. 

The Style No. 45 Bore-Matic weighs 10,000 
Ibs., and will handle holes approximately 


9” in diameter by 16” long. 


Heald has a complete line of Bore-Matic Precision Boring Machines. One of these will exactly fill 
your requirements. 


THE HEALD MACHINE COMPANY 


WORCESTER, MASSACHUSETTS, U. S. A. 
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FEDERAL INDICATORS 
% A Federal indicator gives you exact information . 
% as to whether finished parts are to your size rat 
KS standards. You see the facts. There is no uncer- % 
KY tain feeling or doubtful gap in information about im 
% sizes. Human uncertainties are eliminated. The 
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facts stand out positively. 
Catalog No. 38 on request. 
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UNBRAKO" 

HOLLOW SET 
-_— eae AFTER a great many years on the 
. market the “UNBRAKO.” is still among 

pest the top-notchers, or in other words: 


None is better. 


FREE SAMPLES OF BOTH SET & CAP 


KNURLED 


All mechanics use their fingers driving Screws. 


Knurls gear fingers to head; fingers, therefore, have 
better purchase, drive faster and further. 


Pliers bite the Knurled “‘Unbrako,”’ but slip on 
Smooth-Heads. 

Remember: The Knurled “Unbrako”™ is the only 
Socket Head Cap Screw that can be locked when 
countersunk. 


The Knurled ‘‘Unbrako”’ looks trim and attractive 
and dolls up any piece of machinery. 


ORDER BY NAME-—SPECIFY THE 


\ 


U. S. & Foreign 


Pats. Pending KNURLED ‘“‘UNBRAKO”’ 
STANDARD PRESSED STEEL CO. re 
‘seston JENKINTOWN, PENNA. 
DETROIT BOX 100 ST.LOUIS 


ADJUSTABLE LIMIT SNAP GAGES 


IMMEDIATE DELIVERY 
FROM OUR DETROIT STOCK 


Write for Catalog 
SWEDISH GAGE Co. 


OF AMERICA 
DETROIT, MICHIGAN 


PHONE MADISON 2486 
Also 
Exclusive Distributors for 


& M. Manufacturing Co. 


Milling Cutter Power Requirements 


By O. W. WINTER, 
MEMBER A.58.T.E. 


Manager Cutter Division Whitman & Barnes, Inc. 


_Editor’s Note: 


In the previous installment covering directions on how to se 
the charts, under “A. Unknown Factor” should have been “Feed 
Permissable” and not “Power Required.” 

Item 3, under Known Factors, instead of being “Feed in 
inches per minute” should have been “Power rating of milling 
machine.” Hence, following the directions given from there on, 
the feed permissible with a machine of any sise could be deter- 
mined. 

The example given for double cutter set up fol- 
lows these directions. In order to obtain the power 
required for any given feed under any set of condi- 
tions the procedure would simply be reversed, that 
is as follows: 

1. Select the feed on the feed scale and trace 
vertically to the intersection with the size of cut 
diagonal line or curve. 

2. From this intersection point trace horizontally 
to the right to the intersection with the diagonal 
representing tooth contacts per minute for the job 
under consideration. 

3. From this intersection point drop down to the 
scale representing horse power required of the cut- 
ters. 

1. The total horse power required for a gang of 
cutters would be the sum of the power required for 
each individual cutter. 

Following is a formula to use when it is desired 
to know the feed rate permissable when three or 
more cutters are to be used in a gang: 

Three or more cutters—Figure as for two cutters 
the feed rate allowable for each were it working 
alone. The allowable feed rate for the group work- 
ing together is approximately expressed by the 

A+B+C 
formula—F equals ———————— etc. 
n? 

1. A, B, and C represent the allowable feed for 
each cutter acting were it alone. One figure is 
needed for each cutter cutting at the same time. 

2. n, equals number of cutters cutting at one 
time and represented in the numerator of the 
formula. 

Another way to determine allowable feed rate is 
to assume a certain feed and determine the total 
horsepower required. The correct result should be 
obtained after two or three tries. 

Note also that if any cutters in the group are 
identical as to the number of tooth contacts per min- 
ute and the width and depth of cut they are taking 
they may be assumed as one cutter. In this case the 
allowable feed rate for all identical cutters would be 
that for any of them divided by the number of these 
identical cutters. After this preliminary calculation 
is done figure for the rest of the cutters as explained 
above. 

This may make some gangs of cutters actually 
containing more than two cutters be figured never- 
theless as such, take the previous example for in- 
stance. If there had been 2 half side mills in the 
gang, the allowable feed instead of 19”/min would 
have been 914”/min for the pair. The substitution 
in the formula then becomes 


| 9.5 166.25 6.15” min 

Detroit, Michigan —— equals ——— equals 

17.4+-9.5 27 feed allowable 
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TEAR OUT AND FILE FOR REFERENCE 
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THIS MONTH'S COVER 


COLORED LIGHTS FLASH 
ACCURACY OF PISTONS 


Won't Clog! 


A chip in the coolant won't jam any gears, because there are 
no gears. The rotor passes over the chip, which is then washed 
away. No injury to the pump. 


Rollways are ideal for lubricant as well as coolant—write for 
Engineering Data Sheet. 


P I oO N E E R ENGINEERING & MFG. CO. 


31 Melbourne, Detroit, Michigan 


High compression and increased power develop- 
ment make accuracy of pistons a matter of greater 
importance than ever. At the Dodge factory, in 
Detroit, engine pistons are tested in a number ways, 
one being that shown on this month’s cover of 
The Tool Engineer. In one operation, the depth of 
the ring grooves as well as the uniformity of the 


lands is checked. 
lights are seen — one bank for 
checking the grooves, one bank 
for checking the lands. White 
light indicates correct measure- 
ments. When the light is red, a 
deviation from standard dimen- 
sions has been located. 


IMPORTANCE OF TOOL 
ENGINEERING TO THE 
AUTOMOTIVE INDUSTRY 

(Continued from page 20.) 

things,—into the science of things. 
Now, I have never seen a gentle- 
man of formulae who was very 
handy in transferring this into 
things unless he had spent a cer- 
tain amount of time in the shop. 
Consequently, in the shop, to the 
shop, you must look for the pro- 
gress we are going to make. I 
talked to a professor the other 
day. He, in turn, talked to Mr. 
Kettering. In the American Aca- 
demy of Science they had some 
discussion of problems that lie 
ahead of science during the next 
ten or twenty years. It was 
brought out that it was much bet- 
ter to turn our research towards 
more practical things, for this rea- 
son; that if you took the best two 
men you had, the best theorists 
known to science and had them 
lay out a set of gears on the board, 
there is one thing you could be 
sure of, when the gears were 
made they would not be any good. 
So, gentlemen, that is the thought 
that | would like to leave with 
you. You will hear a lot of theor- 
ies. You will hear a lot of formu- 
lae advanced that have never been 
tried out before and will not be 
tried out again. I hope that with 
all your skill and all your exper- 
ience you will help us to transfer 
the science of formulae into the 
science of things. There is only 
one thing that will make a coun- 
try go forward and that is; being 
able to produce better things at low- 
er costs, so they will reach more 
people. Thank you and good night. 
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In the background two banks of 


Also Centrifugal and Hydraulic Pumps. 


above 
set-up is 
not exactly 
unusual, Never- 
theless the shape of 
the part made neces- 
sary the use of some special 
equipment in order to insure 
rapid production. 


You would be surprised to know 
how much special and unusual grind- 
ing equipment we build. Daily we are sug- 

gesting tooling for someone’s special require- 
ments. Which brings us to the point of suggesting 
that that someone may as well be you. 


Send us prints of parts that ordinary Plain equip- 
ment will not handle economically. Then observe how 
our engineer’s will solve the problem for your eventual profit. 


LANDIS 
TOOL CO. 
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SWARTZ 


Engineered and Built 


P art— Connecting Rod. 


Operation—semi-finish ream 


large ho'e. (This operation requires 
extreme accuracy.) 


Features—small end of rod is 


located over a center and large end 
has a solid rest back of opposite bolt 
boss. Part is held in this positon by 
means of a Swartz lock which oper- 
ates a plunger contacting large end of rod at a 35 degree angle, thus holding it against 
stop and over center. Cam at left clamps rod down on lower location. Handle at right 
operates a gage plug which must enter wrist-pin hole to insure exact center distance be- 
tween bores. Reamer bar is piloted in a bushing carried in Precison bal] bearings. 


NOTE—Similar fixtures are used for drilling both ends of this rod in one operation. 
Drill bushing being used in place of gage plug. 


SWARTZ TOOL PRODUCTS CO., INC. 


5259 Western Ave. 


1080808080 


DETROIT, - MICHIGAN 


GAIRING FLOATING TOOL HOLDERS 


Provide positive correction 
for misalignment. 


Accurate work depends 
more upon the holder and 
cutting tool assembly being 
in perfect alignment with 
the fixture without deflec- 
tion from the machine 
spindle than any other 
factor. 


GAIRING FLOAT HOLD- 
ERS are used where the 
spindles of the machine 
are out of line with the 
bushing plate, where the 
bushing or tool holders re- 
ceive excessive wear, and 
to correct irregularities 
where the spindles are in- 
dexed or where the fixture 
is indexed. 


Catalog and descriptive 
literature on request. 


STYLE 3 NON-ROTATING 
DOUBLE-ACTING AIR CYLINDERS 


Made also in six other 
standard styles or special 
to suit your installation, 
cushioned on both ends or 
either end, if desired. 


THE TOMKINS- JOHNSON CO. 
624 N. Mechanic St., Jackson, Mich. 


\ 


THE GAIRING TOOL CO. 


Detroit Representative HABERKORN & WOOD DETROIT, MICH. 
Representatives in Principal Cities 
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GLENCO 


Compensating Toolholder 


Corrects Machine Tool Misalignment By 
Producing TRUE and ACCURATE Holes. 


WRITE FOR DESCRIPTIVE FOLDER 


The J. C. GLENZER CO. 


DETROIT, - - - MICHIGAN 


MATIC 
UNIT DRILL 


The Unitdrill’s flexi- 
bility of application 
is a distinct inno- 
vation in the drill- 
ing machine field. Its 
unit construction 
combined with auto- 
matic multiple sta- 
tion indexing, em- 
ploying standardized 
and interchangeable 
units, minimizes your 
investment. Its com- 
pact rigidity, speed 
and power guarantee 
high production up 
to 50 cycles’ per 
minute. 


BUHR MACHINE TOOL CO. 


ANN ARBOR, MICH. 
Detroit Phone Cherry 3113 


RAPID SLIP DRILL CHUCKS 
and COLLETS 


for drill presses, 


lathes, screw 
machines, 


increases 

efficiency many 
times — will not 
injure collet under 


hardest service. Ask 

. for 
American Equipment Co. Bulletin 
5928 Second Blvd., Detroit, Mich. No. 11. 


= UNIVERSAL STANDARD == 
DRILL BUSHINGS 


MADE TO A.S. A, SIZES 
LOWEST COST -:- LONGEST LIFE 


UNIVERSAL ENGINEERING CO. 
FRANKENMUTH, MICHIGAN 


Keeping a File 

of The Tool Engineer will enable you to do better work and 
“keep up” with newest trends in production. An attractive 
binder, correct size and style for easy reference may be had 
for as little as $3, prepaid. Holds 12 issues. Order now, 
from— 


The Tool Engineer, 2842 W. Grand Blvd., Detroit, Mich. 
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Q-C ENGINEERING 


COMPLETE VERSATILITY IS WHAT STANDARD- 
IZATION SHOULD OFFER YOU, AND ONLY IN THE 
Q-C LINE DO YOU SECURE THE ULTIMATE OF SE- 
LECTION. 


NEVER IS IT NECESSARY 
TO COMPROMISE AS YOU 
HAVE 11 TYPES AND OVER 
700 SIZES OF Q-C STAND- 
ARDIZED FIXTURES AVAIL- 
ABLE, PLUS A MOST 
COMPLETE SELECTION OF 
STANDARDIZED FIXTURE 
UNITS FROM WHICH ANY 
TYPE MAY BE ASSEMBLED. 


LET US HELP YOU SECURE 
THE FULL BENEFITS OF 
STANDARDIZATION. 


TYPE 4 Q-C JIG TOOLED FOR 
DRILLING STEERING GEAR 
HOUSING. HAVING LOCAT- 
ING BORE ANGULAR TO FACE 
LOCATING ON UPPER PLATE. 


TYPE 4000 Q-C JIG TOOLED 
FOR DRILLING 3 OIL HOLES 
IN GEAR. 


Q-C ENGINEERING PRODUCTS 


3801 TRENTON AVE. DETROIT, MICH. 


Available For Immediate Rental 


Exceptionally well 
located, attractive 
quarters suitable 
| for branch office of 


Floor area 40’ x 50’ 


High Ceilings 


Machine or Tool 
company. 


Offices, warehouse, 
display room 
facing Second 
Boulevard. 


Address Inquiries to 


G. F. GOODSON 


25 H. P. Power line 


Monorail for lifting 
heavy machinery 


Steam heat 


Convenient and ac- 
cessable location. 


5928 Second Boulevard, 


Detroit, Michigan 
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Universal Jigs have none! 


A tooling program often runs into thou- 
sands of dollars. Modern Industry de- 
mands modern tools. Through incorpora- 
tion of Universal Jigs into such programs, 
the cost will be considerably less due to 
their production ability and versatility. 
The jigs are never obsolete and their adapt- 
ability to a wide range of parts has proven 
their efficiency and economy wherever 
used. 

Illustrated is one of our cam operated jigs, 
Type “OF.” This jig offers a combination 
of economy, rigidity, ample tooling space 
and tremendous positive clamping pressure 
with the least possible effort. Plenty of 
unobstructed chip clearance is provided. 
A large finished platen which runs the full 
depth of the base from which the toolings 
are registered makes the jig adaptable for 
many various sizes of parts. The top plate 
is fastened to the plunger and is adjust- 
able for different heights of toolings. 


For further details write for 
our New Catalog No. 35. 


CLEVELAND UNIVERSAL JIG COMPANY 


13404 St. Clair Ave., Dept. A, 


CLEVELAND - OHIO 


WE will make it as good as new. Service 
includes cleaning . . . new parts... re- 
plating ... new dial... crystal ... pointer 
and accuracy test, 48-hour factory service. 


WE 


RENEW IT 
FOR ONLY 


$2.50 


FOR ACCURACY “Send your old 


) gauges now to Dept. 


ADVERTISERS’ INDEX 


American Equipment Co. 28 
Buhr Machine Tool Co. 
Eclipse Counterbore Co. .... ..16 and 17 
Ex-Cell-O Aircraft & Tool Co. 
Federal Products Co. .... 23 
Glenzer, J. C. Co. 28 
Goodson, G. F. 
Heald Machine Co., The scedédésescoTe 
Ingersoll Milling Machine Co., The 
Landis Tool Co. 
Logansport Machine Co., “The 
Morse Twist Drill & Machine Co. 
Norton Co. ........ 6 
Standard Pressed Steel Co. .............. 24 
Sundstrand Machine Tool Co. ... 21 
Swartz Tool Products Co., Inc. . 27 
Swedish Gage Company of America 
Tomkins-Johnson Co., The : satiieaniiaanna 27 
Universal Engineering Co. p ; 28 and 30 


GRIPS AS STRONG 
ASSOLIDSTEEL 


CONCENTRIC 


WITHIN .OO1 


UNIVERSAL 
ENGINEERING FRANKENMUTH, MICH. 


MILLS 
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THREAD GRINDERS 


A truly modern means for the production of threaded parts of 
extremely high quality and precision at costs which compete favorably 
with methods now in common use. 


_Holds lead to less than .0002”; grinds a maximum diameter of five 
inches; eighteen inch length can be held between centers; threaded por- 
tion up to eight inches long can be ground on 18 inch length; uses wet 
grinding method with long life, 18 inch wheels; grinds from solid, hard- 
ened blanks. Adaptable to all forms of precision work whether on gauges 
or production parts. 


The new Ex-Cell-O Precision Thread Grinder Data Folder will be 
mailed free upon request. 


EX-CELL-O 


1200 OAKMAN BLVD. DETROIT, M 
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